We provide an empirical analysis of 195 initial public offerings (IPOs) and 547 seasoned equity offerings (SEOs) of health care firms that issued between 2008 and October 2016. This period represents eight years after the US financial crisis of late 2007 and also includes all equity issuances since the passage of the Affordable Care Act of late 2010. We compare and contrast our results with those of Brau and Holloway (2009) who study health care equity issuances from 1970-2008. We find that global health care issues in both the IPO and SEO markets are significantly over-represented in both the post-crash (2008)(2009)(2010) and post-ACA years (2011)(2012)(2013)(2014)(2015)(2016) vis-à-vis the overall equity markets. Consistent with prior studies, we show the existence of first-day underpricing in both IPOs and SEOs, along with poor long-run abnormal stock returns. We estimate cross-sectional multivariate regression models to explain the underpricing and long-run returns.
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Introduction
The topic of health care equity issuance has been previously studied by Brau and Holloway (2009) when they analyzed a sample of initial public offerings (IPOs) and seasoned equity offerings (SEOs) from . An IPO is when a privately held firm issues public equity for the first time. An SEO is when a public firm (one that has already completed an IPO) issues public equity again to raise additional funds. In general, Brau and Holloway (2009) find that the three new issues "phenomena" documented in the extant financial economic literature exist in health care IPOs as well. The three phenomena are namely: initial underpricing, negative long-run performance, and hot issue markets.
Of the three subjects, initial underpricing has received the most attention among academics (e.g., see Logue, 1973 and Ibbotson, 1975 for seminal articles on underpricing). Underpricing is when the first trading price in the secondary market (or the first-day closing price in the secondary market) is greater than the offer price of the IPO or SEO. The offer price is the price at which the investment bank that is underwriting the offer sells the original shares into the primary market. The primary market then can resell shares into the secondary market, which begins the public trading on an exchange such as the New York Stock Exchange or the Nasdaq electronic market. Professor Jay Ritter's website (https://site.warrington.ufl.edu/ritter/files/2016/02/Initial-Public-Offerings-Underpricing-2016-01-08.pdf) provides updated statistics on IPOs from Loughran and Ritter (2002) which report that from 1980-2015 the average underpricing has been 18% for the 8,178 firms that went public. The dollar amount of this underpricing, frequently called "money left on the table," equates to over $153 billion during this time period. The Brau and Holloway (2009) study of health care IPOs shows an average underpricing of 16.7%, in line with the historical underpricing of the general market reported by Ritter. For SEOs, Brau and Holloway report an average underpricing of 6.3%.
Poor long-run IPO performance, typically measured over one, three, and five-year periods has been documented for decades (e.g., see Ritter (1991) for a seminal article). In updated statistics provided on his website (https://site.warrington.ufl.edu/ritter/files/2016/03/Initial-Public-Offerings-Updated-Statisticson-Long-run-Performance-2016-03-08.pdf), Ritter reports that IPOs from 1980-2014 experience a raw return of 22.1%, but if an abnormal return is computed, IPOs over this period return either a -6.3% or -17.8% (negative) return depending on the benchmark. An abnormal return is computed by subtracting out a benchmark return that is designed to capture a similar amount of risk as the IPO. When compared to investments of similar risk, IPOs perform significantly worse in the long run. For SEOs, Ritter (https://site.warrington.ufl.edu/ritter /files/2015/04/SeasonedEquity- Offerings-from-1970 -2011 -Tables-2013 .pdf) reports that SEOs perform poorly when risk is controlled for with one-year -3.7%, two-year -7.6%, and three-year -3.3% abnormal returns. For health care equity issuances, Brau and Holloway (2009) find negative returns for both IPOs and SEOs over three and five year periods (IPOs: 3-year -28.3%; 5-year -51.4%; SEOs: 3-year -20.1%; 5-year -47.2%).
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The third topic, hot issues markets, shows that IPOs and SEOs come in waves, measured both by the number of issuers as well as the amount raised (e.g., see Ibbotson and Jaffe (1975) for a seminal article on hot issue markets). Perhaps the best example of a wave was the .com bubble of the mid to late 1990s where hundreds of firms went public each year and where average underpricing reached 71% in 1999 (https://site.warrington.ufl.edu/ritter/files/2016/03/Initial-Public-Offerings-Updated-Statistics-2016-03-08.pdf). Brau and Holloway (2009) also report health care equity issuance waves that highly correlate with the general market.
In this paper, we extend the work of Brau and Holloway (2009) While the rest of the financial market was reeling from the 2007 crash, it is of interest to see if the health care market followed suit. Two primary developments may set the health care market apart. First, medical and biotechnological developments continued to blossom during this period of time. For example, in 2007, the entire genome for a single individual (James Watson) was published for the first time (Wadman, 2008) . This type of biotechnology innovation may drive the need for equity expansion even during the economic downturn. Second, the Patient Protection and Affordable Care Act (commonly known as ACA or Obamacare) went into effect on March 23, 2010. ACA has changed many aspects of the health care industry (Fox, 2012) and may drive more equity issuances by health care firms (Borchin and Golec, 2016) .
Examining 195 IPOs and 547 SEOs that went public between 2008 and October 2016 in this current study, we find empirical evidence to support all three IPO phenomena. Specifically, we find a hot market for global health care IPOs relative to the total annual number of US IPOs as well as a US wave of unscaled issues over our sample. Our sample of IPOs and SEOs experience an average underpricing of 22% over our testing period. In the long-run, our sample of issues experiences a statistically significant negative 7% return over the year after the issue.
The remainder of the paper is outlined as follows. Section two contains the data sample explanation and figures containing frequency distributions for global and US new issues. Section three reports the empirical methods and results for the underpricing and long-run abnormal return phenomena. The fourth section summarizes and concludes.
Data
A major difference between this current paper and Brau and Holloway (2009, Figure  1 reports the frequency data using global issue data.
Figure 1. Frequency Distributions by Year of Global Issues
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The first column in Figure 1 reports the year the IPO or SEO was issued into the market (first sold). The second column reports the number of total equity issuances (IPOs + SEOs). The third column is the number of IPOs for each year and the fourth column is the total number of SEOs per year. The first four columns of data are all obtained from SDC. The fifth column divides the third column (number of health care IPOs per year) by the total number of IPOs in all industries that were issued in that year in US markets. The all industry IPO data is obtained from 1970-2014 through Jay Ritter's IPO data page and SDC for 2015 through October 31, 2016. The last column is the fourth column (number of health care SEOs per year) divided by the total number of SEOs in all industries for each year. The all industry SEO data is obtained for 1970-2004 from Jay Ritter's SEO data page and SDC for 2005 through October 31, 2016. We use US IPO and SEO counts for standardization because the SDC database varies in which countries are captured in each year and a global denominator would lead to inconsistent comparisons.
Two potential hypotheses are that the financial crisis and the ACA have increased the equity requirements for health care firms. In this article, we do not dig deep into these hypotheses, but as a first cut, we perform a two-tailed difference in means test, with unequal variance, between the IPOs issued from 1970-2007 (Pre-crash) and from 2008 -2010 . The test is reported in the bottom panel of Figure 1 and shows that health care IPOs made up 4.2% of the total IPOs on average each year compared to the Post-crash average of 15.1%. This nearly four-fold increase is clearly economically significant, but because there are only three years in the Post-crash sample there is not enough statistical power for the p-value to be significant. For SEOs, Pre-crash average is 5.9% compared to Post-crash of 10.2%, almost a doubling of the percentage of health care issues. These results suggest a need for capital by health care firms after the financial crash.
The last two rows of Figure 1 report that for Post-ACA (2011) (2012) (2013) (2014) (2015) (2016) , health care IPOs made up 14.6% of the total IPOs on average each year compared to the 4.2% of Pre-ACA years. The difference in means test indicates a p-value of 0.0121, meaning we are 98.79% sure that the means are not the same and conclude the difference is statistically significant. These statistics indicate that there was a significant difference in the percentage of health care IPOs before and after the ACA. We cannot assign causation with these tests, only correlation. The final test for the SEO sample indicates Pre-ACA average of SEOs is 5.9% compared to Post-ACA average of 8.9%. Though a smaller increase compared to IPOs, the difference is significant beyond the 5% level with a p-value of 0.0234.
Having examined the frequency distributions for global health care issues, we now turn our attention to the subsample of firms that only issued in the US markets. The sample below in analogous to BH in this manner. Figure 2 reports the data in a similar fashion as Figure 1 . The results in Figure 2 for US market firms are surprising given the previous global market frequencies. The bottom panel again reports difference in means tests for IPOs and SEOs during the various subperiods. Note that the difference in average health care IPO standardized by total number of US IPOs in a given year does not significantly change during any of the periods (i.e., 2.1% Pre-ACA/crash; 2.5% Post-crash; 2.6% Post-ACA with no significant pvalues). The results for the SEOs are even more surprising. Health Care issues actually represent a significantly smaller average Post-crash number of SEOs (1.5%) and Post-ACA (2.0%) vis-à-vis pre-ACA/crash (3.1%) with p-values of 0.0005 and 0.0414, respectively. This frequency data suggests that firms issuing in US markets (95% which are US firms) required the same amount of public equity via IPOs and even less from SEOs.
Recall that one of the three equity issuance phenomena is the hot markets pattern. The discussion above demonstrates (and shows through the difference tests) that the Post-crash and Post-ACA periods both demonstrate the hot issue hypothesis. In the general IPO and SEO markets, the number of issues plummeted the year after the 2007 crash. Global health care issues however actually experienced a relative hot market during that time. In 2008, health care IPOs accounted for 25.9% of the total market for IPOs and 18.4% for SEOs. 
Industry Statistics
For comparison, we use the same industry codes as BH and report them for all equity issuances (IPOs and SEOs combined in Figure 4 ). Figure 4 reports how each of the various health care industries have changed since the BH study sample period. The largest decrease in equity issuances comes from offices and clinics of doctors of medicine (SIC = 8011) which experienced a 6.9% decrease in issuances. Home health care services (SIC = 8082) experienced a 5.7% decrease, followed by skilled nursing care facilities (SIC = 8051) that had a 5.4% decrease. Industries with the largest percentage increases were health and allied services (SIC = 8099) with a 10.4% increase, general medical and surgical hospitals (SIC =8062) with a 7.3% increase and medical laboratories (SIC = 8071) with a 3.8% increase.
Figure 4. Frequency Distributions by Industry
The general observation from this data is that equity issuances, before and after the ACA, are different in terms of frequency of issue and type, within the health care industry. In the remainder of the paper, we replicate tests performed in BH to explore how the later years of 2008-2016 compare to the BH sample years of 1970-2008. We include the year 2008 because we desire to capture all of the issuances after the market crash of late 2007 (sometimes referred to as the financial meltdown). In the BH sample, the year 2008 only included one IPO and 8 SEOs, which was only 1.3% of their total sample and should not significantly impact comparisons made by this paper.
Empirical Tests and Findings
We use the same econometric approach as BH to test the second two new issues phenomena. The second phenomenon we evaluate is first-day underpricing. Initial returns are our measure of underpricing and are calculated as follows:
Initial Return = [First-day close price/Offer price] -1
To explain the initial IPO returns, we apply the following regression to the samples. Variables are explained in Figure 5 . Whether the issuance distribution was international For citations on why these specific explanatory variables were chosen, please see BH. Variables requiring descriptions beyond those found in Figure 5 are explained as follows:
Our definition of Overhang differs from BH who define it as the quantity of shares outstanding prior to the offer minus the number of secondary shares all divided by the total shares offered in the IPO. Due to data constraints, we simplify the measure to be one minus the quantity of secondary shares offered divided by total shares offered. Demand for the issue is considered high if the final offer price is greater than or equal to the mid-filing price. Reputable auditors (Big 4 Auditor) are considered to be any of the Big 4 auditors-Deloitte and Touche, Ernst & Young, KPMG, and PWC-or their predecessors. Health care spending is reported by the Centers for Medicare and Medicaid Services (CMMS) and represents the national health expenditure accounts for the various services in the equation (to include all sources of funding: private health insurance, Medicare, Medicaid, out-of-pocket spending, etc.). Following Brau and Heywood (2008) , Health Care Spending is calculated by the CMMS as:
Health Care Spending = hospital care + physical & clinical services + dental services + nursing home care + other medical professional service.
The third phenomenon we examine is long-run performance. Consistent with Loughran and Ritter (1995) , we calculate the return as
where start is the date of the post-issue closing price and min [T, delist] is the earlier of the last day of trading or the end of a six-month or one-year period.
To explain the long-run returns, we calculate abnormal returns as
where r mt is the raw return on the market in month t using the CRSP equally-weighted market index.
We focus on 6-month and one-year long-run returns due to data constraints. BH used 1, 3, and 5-year long-run returns because they matched with the CRSP database and use only US markets. Because they matched with CRSP, they lost a large proportion of their dataset. To preserve our data sample, we focus on only SDC firm data and are constrained to one-year abnormal returns. Figure 6 below reports the summary statistics for the sample. For brevity, we report the entire sample in one figure which includes all IPOs and SEOs for which we have data. We leave careful inspection of the figure to the reader but point out a few interesting statistics. The average underpricing is measured as the Initial Return is 22%, which is higher than the historical data for all equity issuances reported earlier of 18%. The performance in underpricing, to include both IPOs and SEOs, demonstrates a strong reception by the secondary markets once the new shares begin to trade. The long-run returns also fit the pattern of the IPO phenomena. Over six-months, the average is insignificant at 3%, however the median abnormal performance is -6%. The median controls for outlier homerun issues by measuring the central tendency. Over the one-year period, which is one of the traditional periods used in the new issues literature (e.g., Ritter, 1991) , we see a -7% abnormal return on average and a median of -16% with a difference in mean p-value of 0.0115. IPOs make up 26% of the sample with 24% using a big four auditor and only 4% having venture capital backing. Because SDC reports that none of the equity issues included warrants (the variable Units) and because SDC is sparsely populated for Owner Decrease, we do not use these variables in our subsequent regressions.
The next figure reports the regression models for the underpricing of the combined sample. We report three models in an attempt to expand the sample size and provide some robustness. Statistically significant coefficients are reported in bold.
Figure 7. Regressions with Initial Return (Underpricing) as Dependent Variable
The first model has a sample size of 299 firms, the second of 442, and the third also of 442. We are able to expand the sample size by dropping the Age variable in the second model and both Age and Demand in the third model. The first model has six independent variables that have statistically significant explanatory power. IPO Flag shows that IPOs have nearly 27% more underpricing than SEO firms, consistent with the general market. Size, as measured by millions in proceeds, has a negative correlation in line with the hypothesis that larger issues typically proxy for higher quality and less risk in the offering. The Demand variable is the opposite of what we see in the general new issues market, but it is consistent with the health care market as reported in BH. This result indicates that the less the underwriter adjusts the offer price prior to the issue, the larger the underpricing once trading begins (and vice versa). Dual Class issues have a negative correlation indicating that when more than one class of share is offered, the offer is less well-received on the first day of trading. The Prior IPOs variable gives additional evidence for the hot markets phenomena. A greater number of issues in the month prior to the issue in question results in greater underpricing indicating momentum in issue timing. The final variable International Offer is negative, indicating that relative to US based firms, international firms are not received as well on the first day of the issue. The adjusted Rsquare metric shows the model explains 20.2% of the variability in underpricing which is statistically significant beyond the 0.01 level and consistent with BH.
When we enlarge the sample in the second model, the variables Underwriter Rep, Big 4 Auditor, and Health Care Spending both become statistically significant and International Offer loses significance. The Underwriter Rep variable shows that by using a higher quality underwriter, the issues is better received on the first day of trading. Using a Big 4 Auditor decreases underpricing which may be a sign of lower uncertainty in the issue pricing because of superior auditing skills and reputation. The Health Care Spending variable reports that with more funding going towards health care the level of underpricing is significantly less. Note that the adjusted R-square increases to 26% by expanding the sample size by removing Age.
The final model checks robustness by removing the Demand variable, which cuts the explanatory power of the model down to an adjusted R-square of 8.7%. This large drop in the Demand variable is why we chose this specific robustness test as Demand is known to have very significant predictive power (Hanley, 1993) . Compared to Model 2, the IPO dummy variable (IPO Flag) loses significance and International Offer becomes significant again.
Turning to analysis of the long-run returns, we focus on Figure 8 .
Figure 8. Long-run Returns Regressions
The three long-run analyses reported in Figure 8 are similar to those in Figure 7 except the dependent variable is the one-year abnormal returns, or each firm's performance above or below a market benchmark for the one year following the issue. We report one-year returns to be consistent with the prior literature as discussed above. The six-month long-run abnormal returns show qualitatively similar results and are available upon request. Of all the possible explanatory variables, the only variable with statistical significance is the Health Care Spending factor. The more spending in the health care industry the better firms perform over one year at a very high level of significance (p-values of 0.0105 and 0.0001). The R-squares and adjusted R-squares look relatively small compared to the underpricing regressions in Figure 6 , but the second two models demonstrate approximately 5% explanatory power, which is fairly typical in explaining equity issuance abnormal stock returns in the long run (e.g., Ritter, 1991 reports adjusted Rsquare of 7%).
Discussion and Conclusion
The purpose of this study has been to examine health care new issues (both IPOs and SEOs) over the years that have followed the study of Brau and Holloway (2009) . These years, 2008-2016 provide an interesting experiment in financial markets. In late 2007, the US (and world) experienced a major financial crisis as the real estate bubble and associated derivative securities collapsed. The years 2008-2010, which we call the Post-crash years, allow us to examine health care issuances immediately after a financial market shock. A health care specific shock was the passage of the Affordable Care Act in 2010. The years 2011-2016 allow us to examine heath care new issues during the period after the ACA.
In general, our results are consistent with those of the Brau and Holloway study. In their analysis of US health care issues from 1970-2008 they find support for all three new issues phenomena as well -hot markets, underpricing, and poor long-run returns. We also find these patterns using the extended data period of 2008-2016; however, unlike Brau and Holloway we study global IPOs. Seventy-seven percent of the firms in our sample are international health care firms which issued equity abroad. Thus, the current paper not only expands the sample period of Brau and Holloway to include Post-crash and Post-ACA years, it also expands the sample to include global IPOs.
